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mm&] mmm 

[ft#3U3 

( l ) 

[itl] 

O 

Brv^A^COOR 

(1) 

C^Ctfj, Rtic 2 -c 8 r;i/^;i/a^^-r 0 ) 

«SifcS:4##fr*-jtt^ (2) 
[ft 2 ] 

OH 

Brv^k^COOR 

(2) 

a) iM^lT^tl57^WJ^tSii 0 

ftfc7< fro, -^5^ (1) T*&2n2>4 --fU^T*. hM 

Wt3L*7-Mt&m*.-1S& (2) vm2ft&yb¥ft&4 --fu=E- 3 - 1 Fn^p 
>ttx^-r-^/ft^4»jca7c , r*#*tgffi«:^'r«»JR 0 

8 o %j«±t^ S 3 1: ^ M i: t ^ - te (2) T*^£;ftS^SH£4 -7' 
n^-3 -t Kn**>:f*>Bftx;*^;Wfc^»<z>3gii&. 
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[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] 

##M#^lift^i£'ffi&4 -^n^E- 3 - 1 Kn >8ixfH^* 

fro, — jR^C (1) T'^StlS 4 -^n€Ti2 hftixzfMb^ 
«-fl25£ (2) X7*ztiz>4 -7~u^- 3 -^Vu^^-fZym^^TJiit^ 

mzMttzmmm&$:ti-r&mm*ttmzi*:&z.iiiz& y, (2) 

[0 0 0 4] 

-JRsS ( l ) 
[ft 3 ] 

O 

Brv^^^COOR 

(D 

(5£tf», RtiC 2 -C 8 7;b^;i/S?:*l- 0 ) 
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^zztzftrnt-tz-M* (2) 

[ft 4] 

OH 



(2) 

a) mpm% i T^atisr ^ j mmwtM-t&mm. 

n^r^ /iMB#i#e>fc»j, fro, (i) T?a*s*i<&4 -^n^r-tz h» 

ii^f;Ht^5:-|S^ (2) T^$*l&^?£tt4 -^n€- 3 - h: FD^r 

(J£*T> a) fc<fct>*b) &&fc1£T;*;#3& 5. ) 

[0 0 0 5] 

"T-;wti^tci3v>TR"e^3tisc 2 -c 8 rjv^-jvmt itit Wi«xfji/ 

[0 0 0 6] 

3- K"tSat^^BB^tlttBE^J## 2 7?^3tlS (Appl. Microbiol. Biotechnol 

(1999)52,386-392) 0 T < J W®M Z 3 - Ft* *%£gi!$f 

[0 0 0 7] 
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#u m&B^tfftm-t&ztiz&^Tmfm^ 1 -e^ft^r^ y kbb^is:^ 
•t s hp* &jg£-r 35&fc##-r£«£*n*fc, gg?'j#-^2x*^£ft 

[0 0 0 8] 

r i T\ 2 7? a* 2 ft* SISEJ'J £ ^ 1" 5 SSMS^ & * A L £ MfC<JE&$i 

SS?|J# # 2 7? * $ ft * i&«IE?'J itfe^ & # A "T S ft ±HHJI& iibTH 

Escherichia. Bacillus, Corynebacter ium. Staphylococcus, Streptom 
yces, Saccharomyces, Kluyveromyces&tFAspergi l lusM^M^£ti$£4^^& tf' 

5;#i£7?&ftli4#lCRg£3ftS : fc(Z)7?l;J:fc<, TMolecular Cloning: A 

Laboratory Manual 2 nd editionj (1989) , Cold Spring Harbor Laboratory 
Press. ("Current Protocols in Molecular Biologyj (1987), John Wiley & So 
ns, Inc. ISBN0-471-50338-X^lC|B^3ft5&ft#;i^>tf TMethods in 

ElectroporationrGene Pulser /E.coli Pulser System j Bio-Rad Laboratorie 

s, (i993)^tcfH«$ft*3iu^ hntfi'-isny&tfmif ^ftS- 

[0 0 0 9] 

Kfcfc^ff *AS ft J: e> fc ^ * * - tc^ * ft S38 

(J.Sambrook^,, 3 - ;i/ F • * 7 U > f ' A - 1989^) ^(ClBgt^ft-S® 

[0 0 10] 

& tc , BMii & fc M v n ft £ £ §^ ^ 5 to tc # 2 7? ^ $ ft 
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[0 0 1 1 ] 
[0 0 12] 

MLmn. 0. 1-20% (w/v) gliltS^K 
[0013] 

^mmtisTte. ^x^^, ^hy. mm^*x. j^x**, n 

-y • XfY • U*- (Corn Steep Liquor ) , fflggft. ^MBM. ^ 

^t^^e-^a, u ymTy^-vu^o)iBk®m<nTy^-Vu^mm^ y 
•mmrye-vj*. vnymr y=e- vumnmrnmnTy mm 
t£E<nmm&t=. itmmmmm^tfmf *>nz> 0 r ;n <z> e> ^Mwm^r y =e ~ y 

zl ntfxzz. ^mm^mnMitmm^AizM uit, o. i~3oy» (w/v 

[0 0 14] 

y. nAjih. m&i^<Di&itm. mmm, mmt&, mm^mis^tfvym^m^ 
mfzzntfxz. Mtfcwiz.it. Mthu7^ sul^u^a, mm^f%y 
^a, s^fi-^, mm-^yisy, mt^njib. tfammm. mmm. mm^b 

itS, 0. 0 0 0 1 - 5% (w/v) glit^UK 
[0 0 15] 
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££iC, tac^n^E-*-, trc^n^-^-, lac^ p ^ - # -^(7) 7 U =y V 
MZBM't&fc&XDM^fflt. IT, MAliisopropyl thio-£ -D-galactoside (I 

ptg) *mmtpK.'pmmx.x*jj:^ a 

[0016] 

&mi&mWLmm. V*-yr-*y*-{Z*r Fermenter)ig 

*y, m«?s^a(7)^o. i~^2^/#tf)®^f££fflv^ 0 muMM 

«gH0O^#^*W* L<, *Mtf>P Hi: LT(£, $j6~,1$8<Z)fgH7!)W£ 
[0 0 17] 

[0 0 18] 
[0019] 
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^£#T*££c ^nv b>f^7j -izmm-t&UfotL LTte, Mx-fcf, *;i/sK^r 

i/^^-Jl (CM) S, DEAES, 7i-Mt)L<ii7*f^«^£iALfet 

ffc^Sf^^A&M^&CI £t)T*£, ^JAU Q-Sepharose FF, Phenyl-Sepha 
rose HP (ffiS*, VN-ftl=feT 7*/^ A 77^7i/7 *-r * *±§S) , T 

SK-gel G3000 SW 
[0 0 2 0] 

fb£&£-«5£ (2) -e^3 4x*3t^?Stt4 -^o^e- 3 -n \*n 
x7>f;Hk^i(:^itsfiJ5Sii-^ (i) T-;*£*i£4 -^n^r-fe bmm 

lipH4~l 0<Z>*gHt?f?fc>ft5„ 
[0 0 2 1 ] 

*T«£?M£ LTfflv^^-a-, ^<z>sii-®5£ (i) Testis 4 -yn^t 

[0 0 2 2] 
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0t L < it 1 0 — 4 OtT'feS. 
[0 0 2 3] 

x#y-;K -f y :/n/W n -zf* J - liftboy Jin- jiM. 

S^lC^M1-^^^i^(7)itt, (l) T-^^ti-5 4 -^n^er-fe hit 

^x^Mfc-a-^ l M*g|5{c*f LTil^m 1 0 OMM&MTV&V. #i;L<te 
5 0fiM3PaTT?&£ o 

[0 0 2 4] 

^MJfctt^tC, *fg^t (M/U2NADH, NADPH) ZtiUtLX ft ? Z\ £ & 

l) 3f^, >r vfuKj -;k 2-^;-^, 2-/<>#y-;i/ 

, 2 2-/\^^y-;i/ > 2 / -)im<Dit&® 

^Tir h«xx^;Wtl^c*fLT 1 0 OilfJ^T, IftKttl 0 filfg 

r©»#Jc<efflsn«ltt*iR»3li(Z)*i±, -m^: (i) -e^£*i&4 -yn^ 

T-fe h»aftx^-r;Wfc^tC*f IT 0. 11IMT, *?£L<1±0. 0 511 
[0 0 2 5] 
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SSiSti, mx.it* tK, -jh^: (i) Testis 4 -^n^ey-fe h#»x*r- 

[0 0 2 6] 

, ^^n7h^77-f-flCJ:fJ iii^-r £ Z. £. JC J; y fcjg-t £ ^ £ £ £ . 
[0 0 2 7] 

&j£*7«tt, Mill M^^*^, s\7*y, tert-^Mf 
[0 0 2 8] 

tf#[J£4x£y ^ /M»<b&U. fro, -jR5£ (1) ^$^4-7'D^7 
thiliXriH^ft^-W (2) X*BZtlZ>yb¥?S&4 --7U=E- 3 - 

T? # £ = 

WSb, #^T*»IR£*lfc:5<* p^-^ K&Bfc*3UittinU DN A Srjgjjg-rs* 

#lj&»*>fc»J, fro, -jK^; (l) t^SftS 4 -^n^Tiz hiixxf;Wb^ 
(2) T?a%34x&^?Stt4 -7*0^- 3 - fc: Fn^^7*^>ilX 
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[0 0 2 9] 
[0 0 3 0] 

7 7^3CHgMI!! (*1 0 0 0mlCh'J7 , h>10g, iftx^X5 gft 
tf&ffc-*- h U 7A5 g £?£fi?U 1 NTK^fb^- h U A*M5:iTt5 r £ IZ 
i'J, PH7. Oilbfeti®. ) gOOmUAtltllltt, 7>fcr^U> 
& 1 0 0 ix g /m 1 , isopropyl thio-/3 -D-galactoside (IPTG) 5:0. 4 mM 
\Z&& «fc e»{C^DX., ZLr{Cffl#I##2T*^£*l£DN Afc^^S t/^X^ Kp 
UAR (gffc#-5f : F E RM P-l 8 1 27) t*E. coli JM109t* £3£&fC «fc 
*;^««*Ufe^««SlfrE. coli JM109/ P UAR^$:tfjSHffi^(Z)|t#:«T^*b 

fc^*|lmUglU 3 7TCT*1 4^raisai«iiLfe. 

gt ( 1 5 0 0 0 X g, 15^ 4 °C) LTm^tlfeMfa* 5 0 mM V yWt 1 il U 
fA-y>i2*y^A/W77- (PH7. 0) 3 0mltc!B$BU 3 0>!BHB 
IS:1>^« (1 5 0 0 0 Xg, 15^ 4°C) LTffiHfftS:fffe. 

5 %© 2 -yn/W -;i/&-£tf 5 0 mMU >gp 1 # U V &— U >®?2 # U 
A>y77- (pH7. 0) 50mlfCNAD + 0. 1 m m o 1 £ «fc iKftffHift^ 
Sfls6 g $:*x.fc 0 3ZltC, 70mg (0. 31mmol) ffl4-7D ; E7th 
W^yynt>§:^ri3>5 0ml5:fti!lIlU SiTf-iaUffUfc. ^CO 

a 

! H-NMR (CDC1 3 ) 5 (ppm) : 1. 26 (6H) , 2. 60 (2H 
) , 3. 21 (1H) , 3. 50 (2H), 4. 19—4. 28 (1H) , 5. 
0 2 — 5. 11 ( 1 H) 

it^mm : 9 9 % (go 

7 7%e. e. (HPLC. #>f ir ;i4± 3f ^ ;i/ -fe ;b O D # 9 A, & 
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MM : s\*y-y/JV7UrtJ ~Jl= 9 8/2JC hu yjiTtnmmo. 1 %£#[J 
Xfc^CD, 0. 5ml/^ UV 2 2 0 nm) 

uwmm 2 i ft 

[0 0 3 1 ] 
[0 0 3 2] 

^- 3 - t FD VZfU fcf;i/3 5 g 

4 -yn^E- 3 - n Kn^i/^^i-fvyn tf;i/4 g^i^;-^50mi 

lCjgfl?U MTT'*M*'?ith'J'?A4. 04g&i^-jl/10mli; 

□ 

*H — NMR (CDClg) 5 (ppm) : 1 . 26 (6H) , 2. 60 (2H 
) , 3. 21 (1H), 3. 50 (2H) . 4. 19 — 4. 28 (1H), 5. 
02—5. 11 (1H) 
[0 0 3 3] 

7iH?;i/OD^7A (#|ifjf : ^^ri^^/2 -^"n/W -;b=9 8/21C0. 1 
% h U 7^/*n»|ftS:JD^.fct)(Z>, «£j£0. 5ml/^\ UVtffi^2 2 0 nra 
) &fflWTHPLCMlfci:^5. fiUWffi 1 2 1 #IC 2*<©®flUtA^ 

[0 0 3 4] 
[^©Sfrfll] 
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[0 0 3 5] 
SEQUENCE LISTING 

<110> Sumitomo Chemical Co., Ltd. 

<120> Preparation of optically active 4-bromo-3-hydroxybutanoic acid est 
er compound 

<130> P152247 

<160> 2 

<210> 1 
<211> 385 
<212> PRT 

<213> Corynebacter ium sp. 

<400> 1 

Met Lys Ala He Gin Tyr Thr Arg He Gly Ala Glu Pro Glu Leu Thr 

15 10 15 

Glu He Pro Lys Pro Glu Pro Gly Pro Gly Glu Val Leu Leu Glu Val 

20 25 30 

Thr Ala Ala Gly Val Cys His Ser Asp Asp Phe He Met Ser Leu Pro 

35 40 45 

Glu Glu Gin Tyr Thr Tyr Gly Leu Pro Leu Thr Leu Gly His Glu Gly 

50 55 60 
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Ala Gly Lys Val Ala Ala Val Gly Glu Gly Val Glu Gly Leu Asp He 

65 70 75 80 

Gly Thr Asn Val Val Val Tyr Gly Pro Trp Gly Cys Gly Asn Cys Trp 

85 90 95 

His Cys Ser Gin Gly Leu Glu Asn Tyr Cys Ser Arg Ala Gin Glu Leu 

100 105 110 

Gly He Asn Pro Pro Gly Leu Gly Ala Pro Gly Ala Leu Ala Glu Phe 

115 120 125 

Met He Val Asp Ser Pro Arg His Leu Val Pro He Gly Asp Leu Asp 

130 135 140 

Pro Val Lys Thr Val Pro Leu Thr Asp Ala Gly Leu Thr Pro Tyr His 

145 150 155 160 

Ala He Lys Arg Ser Leu Pro Lys Leu Arg Gly Gly Ser Tyr Ala Val 

165 170 175 

Val He Gly Thr Gly Gly Leu Gly His Val Ala He Gin Leu Leu Arg 

180 185 190 

His Leu Ser Ala Ala Thr Val He Ala Leu Asp Val Ser Ala Asp Lys 

195 200 205 

Leu Glu Leu Ala Thr Lys Val Gly Ala His Glu Val Val Leu Ser Asp 

1 4 ffi$E4#2 001-3091229 
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210 215 220 

Lys Asp Ala Ala Glu Asn Val Arg Lys He Thr Gly Ser Gin Gly Ala 

225 230 235 240 

Ala Leu Val Leu Asp Phe Val Gly Tyr Gin Pro Thr He Asp Thr Ala 

2 45 250 255 

Met Ala Val Ala Gly Val Gly Ser Asp Val Thr He Val Gly He Gly 

260 265 270 

Asp Gly Gin Ala His Ala Lys Val Gly Phe Phe Gin Ser Pro Tyr Glu 

275 280 285 

Ala Ser Val Thr Val Pro Tyr Trp Gly Ala Arg Asn Glu Leu He Glu 

2 90 295 300 

Leu He Asp Leu Ala His Ala Gly He Phe Asp He Gly Gly Gly Asp 

305 310 315 320 

Leu Gin Ser Arg Gin Arg Cys Arg Ser Val Ser Thr Thr Gly Cys Arg 

325 330 335 

Asn Ala Gin Arg Pro Cys Gly Cys Gly Pro Trp Ser Val Val Pro Thr 

340 345 350 

Ala Val Glu Arg Gin Arg Lys Asn Thr Asp Ala Arg Pro Asn Ser He 

355 360 365 
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Arg Pro Gly lie Ser Val Arg Asn Ser Val Cys Ala Ser Cys Thr Pro 

370 375 380 



Arg 

385 



<210> 2 
<211> 1158 
<212> DNA 

<213> Corynebacter ium sp. 

<220> 

<221> CDS 

<222> (1)..(1158) 

<400> 2 

atg aag gcg ate cag tac acg cga ate ggc gcg gaa ccc gaa etc acg 48 
Met Lys Ala He Gin Tyr Thr Arg lie Gly Ala Glu Pro Glu Leu Thr 

15 10 15 

gag att ccc aaa ccc gag ccc ggt cca ggt gaa gtg etc ctg gaa gtc 96 
Glu He Pro Lys Pro Glu Pro Gly Pro Gly Glu Val Leu Leu Glu Val 

20 25 30 

ace get get ggc gtc tgc cac teg gac gac ttc ate atg age ctg ccc 144 
Thr Ala Ala Gly Val Cys His Ser Asp Asp Phe lie Met Ser Leu Pro 

35 40 45 
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gaa gag cag tac acc tac ggc ctt ccg etc acg etc ggc cac gaa ggc 192 

Glu Glu Gin Tyr Thr Tyr Gly Leu Pro Leu Thr Leu Gly His Glu Gly 

50 55 60 

gca ggc aag gtc gee gee gtc ggc gag ggt gtc gaa ggt etc gac ate 240 

Ala Gly Lys Val Ala Ala Val Gly Glu Gly Val Glu Gly Leu Asp He 

65 70 75 80 

gga acc aat gtc gtc gtc tac ggg cct tgg ggt tgc ggc aac tgt tgg 288 

Gly Thr Asn Val Val Val Tyr Gly Pro Trp Gly Cys Gly Asn Cys Trp 

85 90 95 

cac tgc tea caa gga etc gag aac tat tgc tct cgc gee caa gaa etc 336 

His Cys Ser Gin Gly Leu Glu Asn Tyr Cys Ser Arg Ala Gin Glu Leu 

100 105 110 

gga ate aat cct ccc ggt etc ggt gca ccc ggc gcg ttg gee gag ttc 384 

Gly He Asn Pro Pro Gly Leu Gly Ala Pro Gly Ala Leu Ala Glu Phe 

115 120 125 

atg ate gtc gat tct cct cgc cac ctt gtc ccg ate ggt gac etc gac 432 

Met lie Val Asp Ser Pro Arg His Leu Val Pro He Gly Asp Leu Asp 

130 135 140 

ccg gtc aag acg gtg ccg ctg acc gac gee ggt ctg acg ccg tat cac 480 

Pro Val Lys Thr Val Pro Leu Thr Asp Ala Gly Leu Thr Pro Tyr His 

145 150 155 160 

gcg ate aag cgt tct ctg ccg aaa ctt cgc gga ggc teg tac gcg gtt 528 

1 7 ffi!iE# 2001-3091229 
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Ala lie Lys Arg Ser Leu Pro Lys Leu Arg Gly Gly Ser Tyr Ala Val 

165 170 175 

gtc att ggt acc ggc ggt etc ggc cac gtc get att cag etc etc cgc 576 

Val He Gly Thr Gly Gly Leu Gly His Val Ala He Gin Leu Leu Arg 

180 185 190 

cac etc teg gcg gca acg gtc ate get ttg gac gtg age gcg gac aag 624 

His Leu Ser Ala Ala Thr Val He Ala Leu Asp Val Ser Ala Asp Lys 

195 200 205 

etc gaa ctg gca acc aag gta ggc get cac gaa gtg gtt ctg tec gac 672 

Leu Glu Leu Ala Thr Lys Val Gly Ala His Glu Val Val Leu Ser Asp 

210 215 220 

aag gac gcg gee gag aac gtc cgc aag ate act gga agt caa ggc gee 720 

Lys Asp Ala Ala Glu Asn Val Arg Lys He Thr Gly Ser Gin Gly Ala 

225 230 235 240 

gca ttg gtt etc gac ttc gtc ggc tac cag ccc acc ate gac acc gcg 768 

Ala Leu Val Leu Asp Phe Val Gly Tyr Gin Pro Thr He Asp Thr Ala 

245 250 255 

atg get gtc gee ggc gtc gga tea gac gtc acg ate gtc ggg ate ggg 816 

Met Ala Val Ala Gly Val Gly Ser Asp Val Thr He Val Gly He Gly 

260 265 270 

gac ggc cag gee cac gee aaa gtc ggg ttc ttc caa agt cct tac gag 864 

Asp Gly Gin Ala His Ala Lys Val Gly Phe Phe Gin Ser Pro Tyr Glu 
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275 280 285 

get teg gtg aca gtt ccg tat tgg ggt gec cgc aac gag ttg ate gaa 912 
Ala Ser Val Thr Val Pro Tyr Trp Gly Ala Arg Asn Glu Leu He Glu 

290 295 300 

ttg ate gac etc gee cac gee ggc ate ttc gac ate ggc ggt gga gac 960 
Leu He Asp Leu Ala His Ala Gly He Phe Asp He Gly Gly Gly Asp 

305 310 315 320 

ctt cag tct cga caa egg tgc cga age gta teg acg act ggc tgc egg 1008 
Leu Gin Ser Arg Gin Arg Cys Arg Ser Val Ser Thr Thr Gly Cys Arg 

325 330 335 

aac get cag egg ccg tgc ggt tgt ggt ccc tgg tct gta gta ccg aca 1056 
Asn Ala Gin Arg Pro Cys Gly Cys Gly Pro Trp Ser Val Val Pro Thr 

340 345 350 

gcg gta gaa cga cag egg aaa aac act gat gee egg ccg aat teg att 1104 
Ala Val Glu Arg Gin Arg Lys Asn Thr Asp Ala Arg Pro Asn Ser He 

355 360 365 

egg ccg ggc ate agt gtc aga aat teg gtg tgc get age tgc acg cct 1152 
Arg Pro Gly He Ser Val Arg Asn Ser Val Cys Ala Ser Cys Thr Pro 

370 375 380 

cga tga 1158 
Arg 

385 
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ffl m a m m m m 



iKB'J*-^ [000002093] 
1. '^1^0 1 9 9 0^ 8^280 

ft ft »^I»g«4T@5#33f 



i 
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